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of The DoK• . Chetnical• Company and the' Departtnent, of ~ .I'harmacolo~~
concurrently;and independently;by, th'e Biocbemical Research, ;Laboratory
gations of ;1,2.dibromo-3-chloropropane, ;``CH3BrCFiBrC~isC1,. conducted

Thee follovi~ing Is a joiat'report of two'-,iAdepehidents.; :~toxicologic ~investi-

of riedicine in San Francisco .' This compound is sold primarily as a
soil fumigant under the names of Fumazone2 and NemagonA and is very
effective as a nematocide . It has the unique property of low toxicity for
most plants after their roots are established and its relatively low vapor
pressure and high density,assure a long residence in the soil : This report
summarizes the resultsof . tolaeologic studies . on . laborator3 ; animals con-
ducted in order to alloti• the assessment of toxic ha`zards>$ssociated x~th
its manufacture, handling, and use. Included in this report are the results
of. studies to determine the effect of single application of the material
to the eyes, single and repeated application to the skin, single and repeated
oral administration, single and repeated inhalation of the vapors . and the
measurement of sensory threshold values . Limited studies involving
intramuscular injection and hormonal protection are also reported .

and Eacpertmental Tberapeutics of the University . of California School

s This study was supported in part by a grant from the Shell Development
Compan}• .
" Trademark, The Dow Chemical Company .
a Trademark, Shell Chemical Corporation .
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546 Tt'R: TORKEI.SON ET A

METHODS ,': ~

1,2•Dibrnrrlo-3-chloropropane Is a liquid ibat varw or from amber
to ~la1r>t ,~roVrn. It ,baa a : molecular : :Veigbt `oj, )364A. ~ravity of :

a'boiling Iioint of~'3Q4°,;tr:"at Vr6inM ~ig;.t~d'a~,~~por
p1te~4ufi-:4Y jess:'tban 1 all>} Vg at 70i F :, ~t'bss s~dt2~~r~ Rasll nor a~ire
~

0

ou>r iso4~rr,ts`~cer~ used durirlg tbe QQurie of tb~est studie3 .
e r ~teriak,+s~ss ;reportet~ 1tb bet~een 9S?ind 98~'0 ',
~ ! k . 31~rb~fo~fin+e;'•t~taemaSnder`'~a ~iog oT b8logenattld ;C,-,

~tqi~ipment; and procedures tts~ in these atudles RereV3acboiques,
4.

~A .• ;taseniially ~e :;aap1~ as ithose,reported pre~~qusly ;~i~ ; tbe tWo` labqratorles
and .will not ~be d;scussed iA:: detail ; ~lere (Torkdson ' et. ,a1 ; ..1959, 19b0; ,
Dunlap et ol.,`1958): ~ions,from the :pubhsbed .techtliques ullicbare

4
0 ped ~#0 4bt of -aicance ace :fioted In tbe ~tmr>~aries of ,results .

I~~+

~xperiatti
d

: in~Sa~l .~ranlrisco'~"3~ti~tator,y~ .
;,qratory; bf 3 tie`; Door~~4letn~!

^~~~~~"to;~
1

3tESt~i;Ts

!

1liedicine~01 of

=Researcll

Single-Dose Oral-Toxicily oJ, 1,2-Dibtomo=3-chloropropane
The results of oral intubation of,1,2-dibromo-3-cbloropropane are given'

in Table 1 .
T!~BLE

niss .c-Doac Om Tox=rr 4 'DsoltoittN3~C"oraotA*t Gn~ as I 4tt'uTo S1C1 ~~Ml SPECIEie

Species -- Sex Laboratory Ab Lalio'ratory ;B~ •

Rat Male 0.17 (0.1'3-02d)"t" 0,30 (033-0 .37)
Mouse Female 0.26 0A1 (0.27-0 .62)'
Guinea pig Male - 0.21 (0 .1s4.30)
Rabbit Male - , 0.18 (not eakulable)
Chick Unsorted - 0.06 (0.04-0 .10)

a Values : LD," (19i20 confidence limits) in grams per kilogram body a•eigbt .'
~ Unpublished data. Stanford Research lnstitute .
c Laboratory B noted that kidney degeneration was evident 2 weeks after treat-

ment of rats a•itb doses of 0 .126 and Q.:3 g/kg. Recovery was very s1ow.

t
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Single Appticatioas,4f :

: ;°~irhen appli~ed untlilut
.QaiQ and trd44A
tatlon =was ; t~oteil : " `
'There' a~s easeat~'a J
and olte,i

~x~~. ;f►r~uar~ou > . .
tOloro.proPOI#

A .sJngle &PA1~~tion;~p~~ ~S aao' ;t~ R~►r shiiyen ba~c of each ;aof A=~~abblts
. . .Y, . . ~ .., .i .. n : .

us tbe" subcutan.e~tq ;~3~te ~~botqod;l~rre ~A~rosis and ~as, ~ed

crustiness was appirient . Iloivav<r, m36roscopic qraminatioii'`of the sk#n,
of one rabbit ie9~ed .mucb Ynore se~reete inj .ury : .'~'be .stiperficial portibn
0f the epidermts ~qas {t~rly w#ell p~esert~l~~ tii(t ~e _entire : ~err»is' as,we~)

abraded areas After ie' total: of 20;'i'e~ted ippli0tiblts;~ ptily ;aI atlg~t ;;
resulted in no .lrritation to ~ tbe iauact ,and only suoht crytbema ;iof

the material 'v►•as "plied .as $ 10% :solution,in Propylene glycol . .

the uncovered ear or when -bandaged on the shaven belly. The toxicity
by skin absorption was studied by a modified Draize technique . An
LDs„ of 1 .4 (0.80-2.5) g/kg was obtained when the materialwas applied
.undiluted for 24 hours . An?.3?ao .of :0,5 (0.3",25) ~as-obtainedwben

glycol, methyl etber, resulted only in slight byperemia and scaliness o n
Ten repeated 24-bdur'appliclitions of a .10% solution :fn dipropylen e

m~cro3copically. ;
pearance and nogross s) ►~temic-e~e~ts'or visceral abnormaUtles were found

When studied in labora;tory A -irritation of the eyes and respiratory

Single Exposures oJ Rata ~o the Yapora of 1,2-Dibsomo-9-thlosopropan e

passage was apparent 41,,?;t>7i~`ncentrations of 60 ppm and higher . Slight to
moderate depression,of` tbe' central nervous system was indicated by

apathy, sluggishness, ;and ataxia, .but complete kypnosis never occurred .
Clouding of the cornea or lens was seen at the higher concentrations . All

deaths occurred within 72 hours . The following LCTb„ values (with the
19.:70 confidence limits) were found : 1 hour, 368 ppm : 2 hours, 232 ppm

(202-265 ) ; 4 hours, 154 ppm ( l 35-17 7) : and 8 hours,103 ppm ( 90-718 )

(see Fig. 1) .
The results of exposure of male rats to 1,2-dibromo-3-chloropropane ih

laboratory B are also shown in Fig . 1 . The concentrations of 290 and
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300

190ppm were determined by, combustion :analysis of the air during
exposure . This was found .necessar} at these'MSber eoncentrationsowing
to .loss of ihe ;tbemicalon ,tbt ~ ►allsa,~iping ,of tbe-exiSosure chamber,
The coricentrations of -l00 and'SOppm Are b~tsed on tlae`calculattd N±alues :
Delayed deaths were `common ., ; recoyery . was veryslow In ill .animals,
The kidneys were particularly ; affected, perrrtanent scarring being noted
in animals exposed . to concentrations as low as 30 ppm . It was noted

6oo

200

2/12

T. R. TORKELSON ET AL .

S/12

2/12
VAPOR CONCENTRATION,

PPM BY VOLUME

3/I Y

2/1/

X

100
0/5 4/5

50
0/5

30 <- 1 I
0.2 0.5 1.0 2.0 4.0 7.0

DURATION OF EXPOSURE IN HOUR S

Fie . 1 . The acute vapor toxicity of 1 .2-dibromo-3-ebloropropane for rats . The
line connects the LCTM, values (X) reported by laboratory A . The circles represent
the results of exposures made by laboraton• B . The fraction by each circle represents
the mortality resulting frcm that exposure .

that an unusually wide range of exposures caused mortality . This may
have been due to secondary infections resulting from the weakened con-
dition of the rats.

Rcpcatcd Exposures of Rats to 1,2-Dihronro-3-chloroyropane

The results of repeated exposures conducted in both laboratories are
summarized below and in Tables 2, 3, and 4 . Exposures routinely were
for 7 hours per day 5 days per week . The concentrations were determined
by chemical analysis .

Thirteen of a group of 15 male rat.= died during fifteen exposures to
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TOXICITY DIBRO>dOCIiLOItOPROPANE S49-

40 ppm. Surtivors were emaciated and had nasal :discharge . They died
during the fifth week of exposure. . Extensive changes were seen in the

' testes and. kidneys .. In anothex,er~periment; six exposurea'resulte~l in .very `
poor health and loss of weigbt , .'Lung congestion, clouily' swelling of the
livers, and nephritis were noted -in all of a group of 3, male and S female
rats. The testes of one male were atrophied .

Fifteen male rats exposed to 20ppm gained very little weight . Ten
died between the 35th and 48th exposures . Depilation was noted after
2 weeks and dulling of the corneas after S weeks . Gross lesions were
seen in the lungs, intestinal mucosa, kidneys, and testes . The testes were
usually atrophied (Table 2) . Atelectasis and emphysema were seen in '
the lungs, as well as focal broncbopneumonia .
Thirteen of 15 male rats exposed to 10 ppm 50 times in 70 days sur- '

vived the exposures -but were adverselyafftited, as shown by lack of
weight gain, depilation and dulling of the corneas . Pathology of this
group was similar to that noted 'in -more severe exposures . Liver and
kidney :body weight ratios were . elevated significantly (Table 2) . The
hemoglobin content of the blood and leucocyte counts were normal
(Table 3) .

In a larger experiment, S0-66 exposures to 12 ppm in 70-92 days were
~ severely damaging to groups of 20 male and 20 female rats, 10 male and

10 female guinea pigs, 3 male and 3 female rabbits, and 2 female monkeys .
In the male and female rats, 40 and 50% mortality occurred . Death of
the rats was generally attributed to lung Infections . The most striking
observation at autopsy was severe atropby and degeneration of the testes'
of all species . In the rats this was characterized by degenerative changes
in the seminiferous tubules, an increase in Sertoli cells, reduction in the
number of sperm cells, and development of abnormal- forms of sperm
cells .

Centrilobular congestion and dilation of the sinusoids of the liver
occurred in male and female rats. Cloudy swelling of the epithelial lining
of the proximal convoluted tubules . with a slight increase in interstitial
tissue of the kidneys, occurred in the male rats . Since both sexes of rats
showed evidence of pneumonia as well as increased lung weight, the
increase in polymorphonuclear neutrophiles (Table 3) was probably due,
to the infection .

Both monkeys developed severe secondary infections, probably as a
result of a weakened condition produced by chemical exposures . The ex-

, Q
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TARLE 2
MORTALITI', Wf.i( :IIT GAIN AND OROAN:ROM Wr.1CrrT RATIOS nr AN1MALs C1YLN S0-66 7-HOVR EXYt1s1IRFS TO 1 .2-Dr1ROM0-.

1060 +~~SOS

3-Cm,nROrROrAtar. tN A1R

Vapor
Body weight

chanRc :
Numbcr conccn- net gain

ni tralion MoMality oriRinal wt .
Sprcics cxpxxurrs (ppm) Sex ratio X 100 Livrr

Labaratory A
Rat 50 0 M 0/1S 10.t 3.57

50 S M 0/iS R2a 3.94"
s0 f0 M ' 2/1S 1S" 4.06"
t0 20 M 10/1S .i98 4.74"
1S 40 M 13/1S

Lahnratnrv R
Rabbit 0 0 M 0/3 - 2 .43

0 0 F 0/t -
66 12 M 0/3 -- 2 53
66 12 F 0/3 - 3.07

Gttinca 0 0 M 0/10 120 3 .09
i„g 0 0 F 1/10 1t6 ;t .65

e6 12 0/10 122 3.0
66 12 0/10 113 3 .45

Rat 0 0 M 0/20 ISO 3 .42
0 0 F 0/20 RS 3 .42
s0 12 M R/20 7m 3.67
50 12 F 10/20 404 3 .62

Organ weights (t`/10n>, body wt .)
Kidney Lung Spiccn Teetcs Heart

0 .6.3 0.63 - 1.02
0.64 0.64 - O.A1
O.R;" 0.75 - 0334• -

O.R4a 0.R4 - 0 S2" . ;

0.46 0.41 0.02 0.19
'Controls were not sacrificed

0.56 0.41 0.04

4

>OAQt 039 -004, 0.19
r

0.62 059 0.10 O S6 .0.31 . '
0.67 0.66 _ 0.13 - 0.M -
0.64 0 ca 0.20 0.370 `0s2
0.68 0.69 0.14 _'0.21

0.72 0.5s 0..16
0.74 0.72 0.4.:

0.94
0.4i. .

O.R.•S" 1.01" 0.36 0.996 0102
O.Efi" 124" 0.40 OA4

" Significantly di(irrrnt from control value (Pl0 .0S) .
b Not slatitticall}' SiRnificant owing to dcerrascrl hndy weight . Marked palholnRipel ehanRCe neturrtrt .
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TAItLF, 3
Avcaar.r. IILMATt1iJ7P-M: VAi.urs (»* Apinau Ctwx SO-b6 7-laovx Exnwums m 1 .2-I)iwR~~N~~-ia tiu~enra~aRaer~ ix AiR

Vapnr
Number wncra,

al Iratiem
Species expowes (i4mn)

5
10
20

0
11
12

0
0
12
12

5c:

M
M

hN e•tkt rkeclP DWercntslcount Or)van er » - a ~.
of WRC Rbbi» celt- Neutra-_- Umphw -Mnno- Eosino-

saiwals ' count (00#d) volume phikx syt€c-- evie% phiks

2
2

5323 14.9 _ _".-
7100 16 $
6000 160 -
33900 14.3 -

1406 12-0 14.0

-- - 41.0

- - -- -3 - - 44.0
F 3 - - 46A - - - -
M 2 -- 4SA - -- - -

- - - -F 3 - - 43.0
M 2 11880 14.2 48.0 15-5 $2.0 2.5 0
F 2 8820 13.6 41.5 15.5 $1.5 3.0 0
M 4 10S60 14A 474 29.24 68.8 2.0 0
F 4 12480 14b 46.6 51 .0° 48.2 0.8 0

~ ftuiGuiK1y dwcreat from rnntml vatue (P <0 .05) .
•'1'be awnkeys were moribund and extremely emaciated . Aplastic anemia was evident .
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SS2 T. R. SORK£LSON' ET AL .

tensive hematologic changes seen at auto,psy, (Tfble ;'3) were .considered
to be due to the secondan• Infections, and nttt w.prlmary result ol . ;tbe :,
chemical exposures . Guinea wpigs were ;essentially ',Unaifected except, .fo; ;
a decrease in testicular weigllt'eutd-~light caoudy ~aswelling and fatt~~'rhanges
in the livers. Rabbits sbowed'only a sligbfly asignificant decrease . iti,'body
weight besides the decreased ,testicular weigbt .

Sodium bromide levels bf the blood serum were elevated, but not to
levels of physiological significance (see Table 4) . Analyses were made
by the gold chloride method of Wuth (1927) .

TABLE 4
A%'ERAGE SERCM BRORrIDL LLwZLs ATTER t0-66 7•HOV'R EXPOSVRES TO 12 PPai OF

1,1-DmRO)tO-;-C8L0ROPROPA*-E v AIRa

I.umberof ' NaBr .(zng;l00m1 serum)s
Species exposures Sex Control Exposed
Rat ~ SO M 0.0 10 .9'

F 0.0 12 .8

Guinea pig 66 M 2.3 8 .2
F 7.8 6 .7

Rabbit 66 1! 3 .1 9 .7

~ Laboratory B .
e Analyses were made by the gold chloride method of W'uth (1927) .

In a group of 15 male rats exposed to 5 ppm S0 times in 70 days, no '
deaths occurred but a•eigbt gain was significantly low (Table 2). No
dulling of the cornea was noted, but two rats kept their eyes closed . At
autopsy the changes noted were focal and limited to the epithelium of
the testes, the collecting tubules of the kidneys,' and the bronchioles. An
increase in liver :body weight ratio was found . Although not statistically
significant because of large internal variation within the group, the .
testicular weight was reduced to 50 ~, of normal in half of the rats. The
hemoglobin content and leucocyte count of the blood were normal .

Rcpcatcd Intrarrruscular Injcttion-12 Days, Laboratory .a

Because the inhalation experiments indicated the possibility of changes
in cellular elements of the bone marrow and upon the circulating blood
cells, the effects of 1,2-dibromo-3-chloropropane were further studied
by repeated intramuscular injection of male rats . Five rats (the same
stock as that used in the acute studies) were given 25 mg, hg intra-
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;muscularly daily for 3 days; `this 'aeries*~as repeated atter a'4-day rest
period. ~Blood eantples vvere *eli .from :t,lle,proalmal ;end tif the Uil veinIon the first, fourtb, eigbt3l, and aaelftb ;days . After itlie, fiita`1 : sample had
been talcen, the rats were weighed and then kiUed` to secure fbe` femoral
bone marrow. A control group of S rats aas givtn similar treatment, except
that propylene glycol was substituted for the test compound .

Each blood sample was smeared on slides, and iour sets of counts were
made of the leucocytes ; the average count`roras then determined . Similarly,
the bone marrow smears were counted in four areas each, and the total
number of nucleated cells was determined . There was no attempt to
differentiate between the types of nucleated cells found .

The mean leucocyte count of the control animals rose from 10 to 14
thousand per cubic millimeter during the experimental period (Table S) .

TABLE S
AvERAGE HEMATOLOOIC VALVES AND BOD1 WEIallts or GItovPs or S MA1E RATB

RECEivI.c Two SEaIES or 3 CorrsECVrni: Dut.S• 'I .Tttmvscvl.An IxJscrzoxsa '

Group
Days on Ezperiment :
Number of Inj'r.tions :

0
0

4
3

8
4

12
6

Propylene g1ycol- Average body weight (g) 141 745 157 152
injected controls Leucocyte eount/mme 10,000 10,900 12,400 14,200

luckated cells in
femoral stmar/mm8 -- - - 170 X 306

Propykne glycol
plus 2= mg 'i-g
1,2-dibromo-
3-chloropropane

Average body weight (g) 143
Leucocyte count /mm$ 7,200
Nucleated cells In

femoral finear.'mmg -

7,700
17, 185

12,400 11,500 .

a Data from labcratcry A .

140 X 106

During the first series of injections, the counts of the experimental rats
remained in the neighborhood of 7 .5 thousand ; however, the second pair
of counts showed a rise to almost double this number . as did the control
counts. The mean marrow-cell count of the experimental animals was
140 X)V. not- below normal . Hence, hematologic changes noted in the
vapor exposure studies may be considered to be the results of infections
secondary to the chemical exposure. ~

Chronic lrrgcstion-9p Doys, LoLorelory A

The sample was thee same as that used in the acute toxicity studies, and
the rats were obtained from 'the same source . A population of approXi-

%A
0
v1
w
41-

0
,o

~ i
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mately 200 male and female rats ;irere nuint,ained #n 'the laborator3~'for,
2 weeks prior . to . the atarf . ~f the ., ihe expt:riment . Tbose 'whicb did not
gain weight normally aere distxarded, 'and ;Q4 Yats, of eact, sex vrere '
randomized from the remainder Into five. .grctaps of I4 ;and one group„of
10 {control), At the start~of tbe txperimedt, tbemales ranged in weight
from 103 to 145 g ;;~nd tbe`•:fetitales froin'$(l tio I3S g 5',Tbey vrtre boused
in wue-bottom cages in 'pairs, abe sexes separated .
The basic` diet aas .poKdered :maintenance feed ; •fresb mixes with

1,2-dibromo-3-chloropropane were prepared every 2«eeks . Some loss of
the compound through evaporation was anticipated . but more frequent
mixing was impractical. Two samples of the mixed feed were chemically
analyzed during the course of the experiment, and the loss was found
to be negligible . The feed containers were metabolism jars with mesh
tops and were refilled thrice weekly .
The : original dietary levels were . 0, 5, Y0,, b0, ' 130, ',and •450 ppm by

weight. Subsequent .:to the -comp'ktioi of ; .tl;iis fir.st .expertment, 14 males
and 14 'females. were fed a diet'containing '13S0ppm . `

The rats were' :.veighed .indivJduall}• each week ;and .examined daiTy for
general health and activity . At tbe end of' 90 days ; all survivors were
decapitated under light ether gttestbesia . Liver:body weight and
kidney:body weight ratios and percentage body weight gains were com-
pared by the I test ; significance was set arbitrarily at P < 0 .05. Histologic
examinations were madee by the patbologist . without information concern-
ing the group to which the specimens .belonged . Each slide was read twice,
having been resubmitted- under a rode number, and tbe'tao sets of tissues
were mounted and stained by two different laboratories (not laboratory B) .

Male and female rats fed diets containing 150ppm or less of 1,2-
dibromo-3-chloropropane remained in excellent health throughout the 90
days, except for one male rat in the 50-ppm group which died of broncbo-
pneumonia during the ninth week. Rats fed 4S0 ppm showed only vague
and minor signs of physiological disturbance . Their coats were not as
sleek as those of the other groups . At 1330 pprn there was moderate
unthriftiness, inanition, muscular n•eakness, and decreased activity, but
no signs referable to the central nervous system . Four males and two
females fed 1350 ppm died during the course of the experiment . Their
livers, kidneYs, and stomachs were slightlh• discolored, and there was
some hypotonicity and edema of the intestines. Acid bematin n•as found
in the stomach and in the intestines .

v
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i

c

The livers of females .#ed 450 and'_1350 pprp, :and tbe Ildneys of ;tbose fed
.,30ppm0 and,higher were, signi5c,Autl5~ hemder .,•ihnn`tbose of tbe`eoutrols,
but there were no significant +differences `amotlg the mles *xcept 3n the
1350-ppm group .
Only a few, tninimal changes were visible on gross examination at

necrops3•. 'Microscopically, minimal cloudy swelling was seen in the
livers of five males scattered throughout the experimental groups . Scat-
tered groups of females bad mild doudy swelling of the kidneys ; however,
this change appeared at all dose levels including the control and was seen
only on one set of slides, and not on slides prepared .byAbe other labora• ,
tory. Therefore, it is believed to be . referable to : tbe .processing of the
°tissues or to scattered unrelated infection . There were no other ab-
'slormalities of interest, and no degenerative c,banges .

These data are summarized in Table 6 .

sumed :less-teed _and wasted,tnore Eban those 'fed .,lower :` aoncentrations . '

Weight gain was significantly .fietarded at l SO ppn) In the femsles and
at 450 and 13SOppm In both aexes. Rats fed 450 and l3SOppni con- . ,

TABLE 6
MEA\ ORGA.V :BODT %VLIGBT RATIOS AND «'E1GHT GAr; OF MALE AND FEMALE RATS

MAIXTAIXED FOR 90 DATS ox DIETs C0N7AnNING '7,1-DIDROAf0-3-CHLOROPROPAxEb

Concen-
Average organ x•eigbt
(g/100 g body wt .)

Body weight change :
ttet gain x I~ Mortalitytration

in diet Liver Kidney original x1 . ratio '

(ppm) M F 11! F A! F M F

0 3 .45 3 .39 0 .64 0.63 165 98 0;10 0;10
S 3•43 3 .16 0•61 0.65 161 96 0;14 4j14

20 3 .36 3 .44 0 .64 0.71° 157 92 0;'14 0114
so 3.31 3•33 0 .62 0 .71° 162 93 1?14 0;14

150 3 .62 3 .41 0 .63 0 .74° 353 75° 0,14 0!14
450 3.47 3 .81° 0.58 0 .i1° 119° 60° 0,'14 0/14

1 ;50 4 .70° S .SO° 0.98° 1 .13° 95° -1S° 4'1a 2 114

° Significantly different from control value (P < 0.0i) .
t Data from laboratory A .

Hormonal Ejlect on A1alc Rots, l.oborator~y B

Because of the severe effect in the testes of animals exposed to vapors'
of l,2-dibromo-3-chloropropane, an attempt was made to determine
whether intramuscular injection of hormones might have a beneficial
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ticotropic oiiribne 4ACTH) .
The ratswere divided tnto-rig2it :groups =veplyASatobed ;as ,to -m),te'and

body weight loss or testicular atrophy was denipnstrated eithergrossly :or

TABLE
7

MEAN Fr.eAt . BonY• IVCJGHT A\n TL6TlcLTl.AR lt'uGSr or MAU RATS Gz`zx IXnu-
acvacoLAx hqscnoxs or Hotuuoxcs ar-D Ea•PosEb ton 36 7 -Hou-R PsRtoDs nc 51

DAYS TO 12 .5 PPu or 1 22-DSROMo-S-c1tLOROPROPAtCE•

weight and treated :as sbovrn in ?'able ,9 . '-'No protecttve action :against

Treatment
:Cumber

of . 34"n body
Injection Exposure tats ~rei`bt (g)

Not ln jeaed Exposed 8 192 . . ?

day intervals l:nexposed 4 274

tinexposed 70 274

0.1 mg at 2-3- Exposed 9 228
Testosterone ,

Cortisone,
1 .0 mg at 2-3- Exposed
day intervals Unexposed

ACTIV ,
0 .1 unit at 2-3- Exposed
day intervals L'nexposed b

'. gl100g
Gratris bbdy %elgbt

.?:30 1.2 5
2.98 lal)

• Laboratory B .
o Significantly different from uninjected exposed controls (P < 0 .05) .
e Significantly different from uninjected unexposed controls (P < 0.05) .
41 ACTH = adrenocorticotropic hormone .

microscopically . However, testosterone itself appeared to cause a decrease
in testicular weight in the unexposed animals' and enhanced the decrease
in the exposed animals .

Hunrarr Sensory Threshold, Laboratory A

An anah>zed concentration of 1 .7 ppm was maintained in a chamber
(130 cubic feet) long enough to permit two human volunteers to test the
atmosphere for odors of the chemical . Both reported a definite, not urn
pleasant odor . This finding was confirmed in laboratory B .

DISCUSSION

There is good general agreement between the results of the two inde-
pendent investigations . Slight differences are to be etcpected ; they are

http://legacy.library.ucsf.edu/tid/bzh25d00/pdf



0

To7:ICITY,'DI8R0.]1OCHLORQPROPAICB $3 7

(

usuall5~ the 'result ;.of dif[erences in technique snd 'do bot 3naterially `*Hect
the .. conclusions relatitii to Ahe har,ards of +bandling : t.his'- tnaterial, ; The, ,
apparent `discr~anCy ~etween 'tlte LD~ :~lues 'ior 4ltla = :absorption, fs
probably t~e';result of :;~be ~creased`;penetration tqben ;~be tnaterlal ;,is
appliedn in a propylene gh•ooy sotutiom and is .not .an unusual finding .

1,2-Dibromo-3-chloropropane caused,general ,manilestations of toxicity,
including poor growth, predisposition toward secondaty Infection, and a
specific histological alteration in the testes in male rats receiving 50
repeated 7-hour exposures to 5 ppm . This a•aS the lowest concentration
studied. The effect upon testes resulting from exposure to higher,concen-
trations a•as particularl.• severe• resulting in atrophy, degenerative changes,
reduction of spermatogenesis,,and the dev , elopment ;oi .abnormal aprrm . '

The results of the dietary4eeding studies'stiggested a sex difference 3n
susceptibility . In female rats an increase in kidney :wcight resulted from
a diet containing 20 .ppm; retarded weight gain from 150 ppm; aad In-
creased liver 'treight #rom -4SOppm : The males did ` not sbow retarded

h growth until the dietary concentration reached 450 ppm, and the other
signs appeared only at 1330 ppm. Histologic changes were considered
insignificant in all groups. in contrast to the results of repeated inb8lation .

No consistent effects were observed on the circulating blood or on the
marrow. Although bromide could be found in the blood, it was of no
physiological significance and xas not useful -in demonstrating excessiae .
exposure .

Since minimal effects were still apparent in animals exposed repeatedly
to 5 ppm in air, it is suggested that the concentration of 1 .2-dibromo-3-
chloropropane be kept below I ppm if repeated, prolonged exposure is
likely . If this precaution is observed, there would seem to be little likeli-
hood of injur.y. Until further experience is obtained, close observation
of the health of people exposed to this compound should be maintained .

SUGGESTED PRECAUTIONS FOR SAFE HAXDLI\G

The following precautions for safe handling are made on the basis of
industrial experience, previous data, and the data presented herein .

`Inhalation
The concentration of 1 .2-dibromo-3-chloropropane in the air of work

areas should be maintained below I ppm . Concentrations of 1,2-dibromo-
3-chloropropane in this range do not have warning properties, but may be

0
10
N
A
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etected by;odor b~, Wme ;pfople : ;'Suitable aualytucal ;;netbods rather than
seasorj ► ,pe"tion sbould be ~)epended upott tor coz*Eroi .

will be painfut to the `~eye.i and °;nose: The vmrAing ~odor ' Wrtrsl . .not be
Coace~t#ons Iba1 iirtlikelyto,bt AnJurious1n shoti perlods oi,time

ignored.

(black) canister, an air- or'oxygen-supplied respirator ; or a self-sonteined

should be handled in closed systems or with respiratory -protection ;unless
adequate ventilation is provided. -If spills should occur, the area should
be evacuated at once and re-entered only after tborough aeration . If it
is necessary to re-enter beforeaeration is completed, adequate respiratory
protection,;such as a full-face gas mask equipped :v.r.itll an organic vapor . .

To prevent ill effects from inbalation, .1,2-dib.romo•3-cbloropropane

oreatntng ap

, The eyes should be protected from, liquid 1,2-dibromo-3-cbloropropane .
If the likelihood of contact exists, a minimum of side shield safety glasses
should be worn to prevent getting the material in the eyes .

Skin Contact

Protective clothing impermeable . to the material should be worn if the
likelihood of •skin contact exists . Standard rubber or neoprene gloves do
not offer adequate protection and should not be relied upon for keeping
the material off the skin . Compar rubber and polyethylene appear to
offer the most practical protection. 1,2-Dibronw-3-chloropropane should
never be allowed to remain on the skin . Clothing and shoes should not be
allowed to become contaminated with the material, and if they. do. they
should be promptly removed and not worn again until completely free of
the material .

E)v Contact

Ingestion

All containers should be properly labeled so that ingestion due to mis-
taken identity cannot occur. Keep out of the reach of children and

animals. Hands should be washed with soap and water before eating or
smoking .

SUrf :►SARl' AND CO\CLL'S1OX S

1,2-Dibromo•3-cbloropropane was found to be but slightly irritating to the skin
upon short single exposure . How•ever, repeated applications caused necrosis of the
dermis, the epidermis remaining fairly well preserved . The compound can be ab-

.0
_j
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TOXICiTI' . D18ROMOCIiLOROPROPArE SS9

sorbed through the sWn 1n toxic amounts . It is AoT likely to cause permanent Injury
to the eyes on single application but probably' wfU be painful and sause transient
lrritation . The contpound vas found to be moderate to high In toxidty lrom, single
respiratory exposure and .hlghly , toxJc on repeated esposuee, producing datnage_ evtn
at Sppm, the lot+~est kytl -ttudled . Excessi%•e exposure to the vapors resulted in
damage to the liver, k(dneys, and various tissues Including sperm cells and semi-
niferous tubules, dermis,'broncbioles, renal eolkcting'tubules,' kns and cornea, and
alimentary canal. Injury caused b}• this compound was noted to be particularly
slow in healing. Precautions tor safe handling of this compound are discussed .
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